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TWO-PIECE CHUCK 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to the field of semi 
conductor wafer processing and, more particularly, to a 
two-piece chuck for Supporting a wafer in a processing 
chamber. 

0003 2. Related Application 
0004. This application is related to a co-pending appli 
cation titled “Compliant Wafer Chuck.” Ser. No. 09/293, 
012; filed Apr. 16, 1999. 
0005) 3. Background of the Related Art 
0006 Various processing chambers are known in the art 
for processing Semiconductor wafers, Such as Silicon wafers. 
Present practices include the manufacture of integrated 
circuit devices on the wafer by fabricating multiple levels of 
conductive (typically metal) layers above a Substrate of the 
wafer. The multiple metallization layers are employed in 
order to accommodate higher densities as device dimensions 
Shrink. Likewise, the size of interconnect Structures also 
need to shrink in order to accommodate the Smaller dimen 
Sions. The various processing chambers are utilized to 
deposit or remove materials in order to fabricate the inte 
grated circuits. For example, deposition techniques include 
processes Such as physical vapor deposition (PVD), chemi 
cal vapor deposition (CVD), Sputtering, and immersion of 
the wafer in an electrolyte. Similarly, a number of techniques 
are known for removing a material from a wafer. These 
techniques include reactive ion etching (RIE), plasma etch 
ing, chemical-mechanical polishing (CMP), and immersion 
of the wafer in an electrolyte. 
0007 Typically, the practice involves the complete place 
ment of a wafer or wafers in the processing chamber. In 
Single wafer processing, the wafer is typically placed on a 
chuck, which resides or is made to reside within the confines 
of the chamber. The chuck may be rotated to rotate the wafer. 
The chuckS provide a hard upper Surface upon which the 
wafer resides. The chuck is positioned so that all of the wafer 
resides within the interior walls of the processing chamber. 
0008 However, another line of processing chambers uti 
lize the wafer to form the floor of the containment area for 
the processing fluid. For example, in a processing chamber 
described in U.S. patent application entitled “Process cham 
ber and Method for Depositing and/or Removing Material 
on a Substrate;” Ser. No. 08/916,564; filed Aug. 22, 1997; 
and assigned to the assignee of this application, a processing 
Surface of the wafer forms the floor of the inner containment 
chamber, which holds the processing fluid for processing the 
exposed wafer Surface. Another example of a processing 
chamber in which the wafer forms the floor of the contain 
ment vessel is described in U.S. patent application entitled 
“Method and Apparatus for the Disposal of Processing Fluid 
Used to Deposit and/or Remove Material on a Substrate;” 
Ser. No. 09/118,362; filed Jul. 17, 1998; and also assigned to 
the assignee of this application. 
0009. In both examples, the processing fluid is an elec 
trolyte for processing the wafer. The electrolyte is retained 
in the confined area bounded by the sidewalls and the wafer, 
which wafer forms the base or floor of the confined area. In 

Nov. 1, 2001 

order to achieve this confinement, the Sidewalls (at least a 
portion of it) mate to the periphery (edge) of the wafer. 
Generally, once the wafer is placed upon a chuck, the chuck 
and the wafer are raised until the wafer edges mate to the 
bottom Surface of the sidewalls of the containment vessel. A 
Seal, Such as an O-ring, is typically required to hold the fluid 
within the vessel and/or to protect electrodes, where elec 
trodes are mated to the Outer edge of the wafer. 
0010 When prior art chucks are utilized, two significant 
problems are noted. These problems are generally attribut 
able to the Solid one-piece design of the chuckS. In order to 
maintain tight Seal integrity around the circumference of the 
wafer's edge where the Sidewall joins the wafer Surface, the 
mating boundary between the sidewall and the wafer's 
Surface cannot exceed a given tolerance. Yet, due to mis 
alignment, tolerance imperfections, pressure changes within 
the vessel, O-ring wear and deterioration (as well as for 
other reasons), it is difficult to maintain tight Seal integrity at 
the boundary. This is further complicated when a thin O-ring 
is used. A thin O-ring is desirable in order not to reduce the 
processing area on the face of the wafer. Maintaining a tight 
tolerance is difficult to achieve using thin O-rings. Also, with 
thinner O-rings the Seal integrity breakdown can occur at 
much lower pressure. 
0011. The problem is amplified when larger diameter 
wafers are being processed, Since the contact area is over a 
larger circumference. Since the wafer is residing on a flat 
rigid Surface of the chuck, the wafer is not flexible to adjust 
to any gap Separation distance which exceeds the tolerance. 
The leakage of the fluid can adversely affect the performance 
of the System, Since the fluid can contact the backside of the 
wafer itself and/or the electrodes contacting the edge of the 
wafer (if Such electrodes are present). 
0012. The second problem is leakage and/or wetting on 
the underside of the wafer. Typically, the electrolyte is 
prevented from leaking to the underside of the wafer when 
the wafer is engaged to the chamber. When the wafer is 
washed/rinsed to remove the electrolyte, the wafer is low 
ered, in order to be disengaged from the chamber. At this 
lower position, the cleaning of the wafer is performed, 
typically by the Spraying of de-ionized water. During this 
cleaning procedure, there is a tendency for the water to 
penetrate between the underSide of the wafer and the chuck 
Surface. Even if a Seal is present, the water penetration is 
likely, Since the edge of the chuck resides proximal to the 
wafer's edge. Furthermore, the presence of vacuum on the 
chuck Surface to hold the wafer in place during the rinse and 
Spin cycle can attract and/or retain liquid droplets. That is, 
the vacuum, not only attracts the liquid, but can also retain 
the liquid in the vacuum opening or channel. Subsequently, 
when the vacuum is removed, Such as to remove the wafer, 
the liquid spurts from the vacuum opening and wets the 
underside of the wafer. When the wafer is removed, even 
after a spin dry cycle which removes the liquid from the face 
of the wafer, the liquid is present on the underside of the 
wafer. 

0013. Accordingly, what is needed is a scheme in which 
unwanted Sidewall-wafer gap Separation is reduced or pre 
vented when Semiconductor wafers are processed in a pro 
cessing chamber, especially where the wafer forms the floor 
of the containment region. Furthermore, it would be ben 
eficial for the chuck to reduce the risk of backside wetting. 
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SUMMARY OF THE INVENTION 

0.014) A two-piece wafer chuck for supporting a sub 
Strate. The chuck is comprised of a base plate for Supporting 
an outer peripheral area of the wafer residing thereon and a 
central disk, which resides within a central open region of 
the base plate. When mounted, the base plate moves relative 
to the fixed central disk So that the wafer edges can tilt to 
properly mate to a processing chamber. The base plate is 
coupled to an inner shaft which allows the base plate to be 
lowered relative to the central disk, in order to expose the 
underside of the wafer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 FIG. 1 is a pictorial illustration of the two-piece 
wafer chuck of the present invention. 
0016 
FIG. 1. 

0017 FIG. 3 is a pictorial illustration of the wafer chuck 
of FIG. 2 as it mates to a shaft assembly having an inner 
shaft and an Outer shaft. 

0.018 FIG. 4 is a cross-sectional view of the two-piece 
chuck of FIG. 1 when a wafer is placed into a processing 
position within a chamber, in which the wafer forms the 
floor of the containment vessel holding a processing fluid. 
0.019 FIG. 5 is an enlarged cross-sectional view showing 
a portion of the wafer engaging a sleeve to form the 
containment vessel. 

0020 FIG. 6 is a cross-sectional view of the two-piece 
chuck of the preferred embodiment, illustrating the opera 
tion of the compliant nature of the chuck in tilting the wafer 
to maintain proper engagement of the wafer to the sleeve. 
0021 FIG. 7 is a cross-sectional view of the two-piece 
chuck of the preferred embodiment when it is lowered to a 
wafer load/unload and/or wash/rinse position, in which a 
base plate of the chuck is lowered to expose underlying areas 
of the wafer. 

FIG. 2 is an exploded view of the wafer chuck of 

DETAILED DESCRIPTION OF THE 
INVENTION 

0022. A two-piece chuck (also referred to as a wafer 
Support, platen, or platform) for use with a processing 
chamber is described. In the following description, numer 
ous Specific details are set forth, Such as Specific structures, 
materials, processes, etc., in order to provide a thorough 
understanding of the present invention. However, it will be 
appreciated by one skilled in the art that the present inven 
tion may be practiced without these specific details. In other 
instances, well-known techniques and Structures have not 
been described in detail in order not to obscure the present 
invention. 

0023 Referring to FIG. 1, a two-piece chuck 10 of the 
preferred embodiment of the invention is illustrated. An 
exploded view of the chuck 10 is shown in FIG. 2. The 
wafer chuck 10 is comprised of two main pieces, a chuck 
base plate 11 and a central disk plate 12. A Seal, in the form 
of an O-ring 13, along with mounting hardware 14 for 
mounting the central disk 12, are also shown in FIG. 2. 
0024. The base plate 11 is planar on its upper surface for 
having a Substrate, including a Semiconductor Substrate 
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(Such as a silicon wafer) reside thereon. The base plate 11 is 
circular in shape and of Sufficient diameter to accommodate 
and Support a circular wafer of a particular diameter. Current 
generation silicon wafers are 200 mm and 300 mm. How 
ever, the base plate 11 can be sized to accommodate other 
wafer Sizes as well. It is generally desirable to have the 
diameter of the base plate 11 Slightly larger than the diameter 
of the wafer, in order to provide Support at the edge of the 
wafer. 

0025. At the center of the base plate 11, a central opening 
15 is present. The opening 15 in the embodiment shown is 
also circular and concentric to the base plate 11. The opening 
15 is of Sufficient diameter to accommodate the central disk 
plate 12 at the concentric center of base plate 11. AS shown 
in FIG. 2, the bottom of the base plate 11 has tri-finger 
extensions 16, which form a portion of the floor of opening 
15. In the example, the extensions (or fingers) 16 are at 120 
degrees apart and meet at the center. When the central disk 
12 is inserted into the opening, the extensions prevent the 
disk 12 from passing completely through the opening 15. 
Accordingly, the opening 15 can also be designed as a 
recessed opening. Furthermore, when the disk 12 resides 
upon the extensions 16, the upper Surfaces of the base plate 
11 and the central disk 12 are substantially at the same level, 
So that both plates 11, 12 are planar to Support a wafer 
residing thereon. 
0026. The central disk 12 is shown having several holes 
on its Surface. The holes extend completely through the disk 
12. Holes 18 are for having the mounting hardware 14 (such 
as Screws, bolts, etc.) extend through the disk for mounting 
the disk 12 to a shaft. Holes 19 are utilized for a vacuum 
channel to the Surface. The vacuum is utilized to hold the 
wafer on the disk 12. A groove 17 is also present along the 
outer periphery of the disk 12 for having the O-ring 13 reside 
therein. The O-ring provides a Seal when the upper Surface 
of the disk 12 has a wafer residing thereon. 
0027) Also referring to FIGS. 3 and 4, the chuck 10 is 
better understood when referenced with a shaft assembly 20 
coupled to it. The shaft assembly 20 is comprised of an outer 
shaft 21 and an inner shaft 22. The upper end of the outer 
shaft 21 also includes a mounting head 23 for mounting the 
central disk 12. As noted in FIG. 3, the head 23 is circular, 
having a hollow center region. The upper Surface of the head 
23 has mounting holes and Vacuum holes which align with 
corresponding holes 18, 19 present on the central disk 12. 
The head 23 also has slots 26 (three in this instance) 
corresponding to the extensions 16 of the base plate 11, for 
accommodating the placement of the base plate 11. 

0028. The inner shaft 22 includes a platform 24, which is 
shaped similar to the extensions 16, So that the extensions 16 
of the base plate 11 rest onto the platform 24. The inner shaft 
22 resides within the hollow center of the outer shaft 21. As 
shown in the cross-sectional diagram of FIG. 4, the shaft 
assembly is a dual shaft unit having the inner shaft 22 fitted 
within the outer Shaft 21. Bushings and bearings are 
employed for the placement of the inner shaft 22 within the 
outer shaft 21. 

0029 When assembled together, the inner shaft 22 
resides within the outer shaft 21 and having the head 
extensions fitted within the slots 26. Both shafts 21, 22 are 
capable of rotating in unison. Also both shafts 21, 22 can 
move vertically (up-down) in unison, as well as indepen 
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dently from one another. The base plate 11 is then placed 
onto the Shaft assembly, by having the extensions 16 reside 
on the platform 24, So that the extensions 16 are placed into 
the slots 26. The central disk 12 is then placed into the center 
opening 15 and the holes 18,19 are aligned to respective 
holes on the head 23. Fasteners 14 are then used to affix 
(mount) the disk 12 onto the head 23. 
0.030. When the assembly is completed, the central disk 
12 is mounted rigidly to the mounting head 23 of the outer 
shaft 21. The base plate 11 is not affixed rigidly, allowing the 
base plate to move vertically within the slot 26. The bottom 
stop is provided by the head 23 (bottom of the slot) and the 
upper Stop is provided by the disk 12. By moving the inner 
shaft 22 vertically relative to outer shaft 21, the base plate 
11 can be made to move up-down relative to the central disk 
12 (see FIG. 7). 
0.031 Furthermore, with the preferred embodiment, the 
platform 24 is a flexure thus, also noted as flexure 24), which 
allows the extensions 25 to be flexible. A material having 
resilience is utilized so that some amount of flexibility is 
provided. The flexure permits the base plate 11 to tilt slightly 
in a given direction, So that the base plate 11 can tilt relative 
to the central disk 12. The reason for this tilt is described 
below. 

0032 FIG. 4 shows the placement of the chuck 10, 
having a wafer 30 residing on the surface of the plates 11 and 
12, engaged to a processing chamber. Initially, the wafer 30 
is loaded onto the chuck 10 when the chuck is in a lowered 
position (see FIG. 7). Once the wafer is loaded on to the 
chuck 10, the shaft assembly 20 is raised to raise the wafer 
upward to engage the processing chamber. Also, in the 
preferred embodiment, vacuum (low pressure) channels 29 
extend through the Shaft assembly, mounting head 23 and 
central disk 12 to the openings 19 for the purpose of 
retaining the wafer 30 on the disk 12. The O-ring 13 
provides a tight Seal around the disk 12 to maintain vacuum 
integrity, once the wafer 30 is placed onto the disk 12. 
0.033 Generally, the edge of the wafer extends at least to 
the outer rim (or edge) of the wafer chuck 10. FIG. 4 shows 
the placement of the wafer 30 in the processing position. 
Although the wafer chuck 10 can be utilized in a variety of 
processing chambers, the preferred technique is to use the 
chuck 10 in a chamber where the wafer functions as the floor 
of the containment vessel. Accordingly, a processing cham 
ber 40 is shown having a sleeve 41, which functions as the 
Sidewall for the containment vessel (or region) 42 for 
retaining a processing fluid. When the sleeve 41 engages the 
wafer 30, the wafer 30 forms the floor of the containment 
vessel 42. Where the wafer 30 engages the bottom surface of 
the sleeve 41, a gasket, O-ring or Some other elastomer is 
used as a Seal 37 at this junction to Seal in the processing 
fluid. The processing fluid is then introduced in the chamber 
to process the wafer 30. 
0034. An example of a processing chamber that may be 
used with the present invention is described in detail in U.S. 
patent application entitled “Process Chamber and Method 
for Depositing and/or Removing Material on a Substrate;” 
Ser. No. 08/916,564; filed Aug. 22, 1997. Another example 
of a processing chamber that may be used with the present 
invention is described in detail in U.S. patent application 
entitled “Method and Apparatus for the Disposal of Pro 
cessing Fluid Used to Deposit and/or Remove Material on a 
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Substrate;” Ser. No. 09/118,362; filed Jul. 17, 1998. Both 
applications are assigned to the ASSignee of this application. 
0035) It is appreciated that the chamber 40 can be utilized 
for holding a variety of processing fluids. However, the 
chamber of the preferred embodiment utilizes a liquid 
electrolyte for electroplating (depositing) or electropolishing 
(removing) metal, including copper material, onto/from the 
wafer 30. The technique of electroplating and electropolish 
ing materials, Such as copper, are known in the art and the 
above-mentioned applications also describe techniques for 
performing Such processing. Accordingly, for electroplating, 
an anode electrode 45 is disposed on an anode shaft 46 and 
located within the containment vessel 42. Cathode elec 
trodes 47 (shown in detail in FIG. 5) are dispersed along the 
periphery of the wafer 30 So as not to contact the processing 
fluid. 

0036) As shown in FIG. 5, the sleeve 41 engages the edge 
of the wafer 30 and the seal 37 prevents fluid leakage at the 
bottom of the containment vessel. A conductor 48 extends 
Vertically through the sleeve wall to provide an electrical 
contact to the cathode electrode 47. The end of the cathode 
electrode 47 contacts the edge of the wafer on the protected 
side of the seal 37. A number of Such cathodes 47 are 
distributed around the circumference of the wafer edge to 
provide multiple cathode contacts to the wafer. Accordingly, 
when electroplating, electrolyte is introduced and a Voltage 
potential applied across the anode and the cathode(s), and 
the electroplating of metal, Such as copper, is achieved. 
0037 For electropolishing, the anode and cathode(s) are 
reversed So that electrode 45 operates as the cathode and 
electrode(s) 47 operate as the anode(s). Electropolishing 
electrolyte is introduced as the processing fluid to remove 
metal, Such as copper, from the wafer Surface. It is appre 
ciated that the wafer chuck 10 of the present invention can 
be utilized in a variety of chambers and need not be limited 
to the electroplating and/or electropolishing of metal mate 
rials. Furthermore, the wafer processing fluid need not be 
limited to processing liquids and can be a gas or plasma. 

0038. As noted in FIG.4, when the wafer 30 is raised to 
engage the sleeve 41, the inner Shaft is raised to have the 
base plate 11 Support the underside of the wafer 30. The 
planar Surface of the two plates 11, 12 Support the wafer 
acroSS the whole Surface. The vacuum on the central disk 12 
retains the wafer in position. A slight gap 35 exists where the 
edges of the two plates 11, 12 meet, which allows the base 
plate 11 to move relative to the central disk plate 12. An 
O-ring or a low-friction Surface could be used at the mating 
sides of the two plates 11, 12, if desired. 
0039) Referring to FIG. 6, a compliant nature of the 
wafer chuck 10 of the preferred embodiment is illustrated. 
The chamber 40 is the same chamber as shown in FIG. 4, 
but now the sleeve 41 at the right side of the drawing is 
slightly less in height than the left side of the drawing. If a 
prior art chuck, having a rigid chuck configuration, had been 
utilized, a gap Separation at the short Side of the sleeve 
would have been larger than at the opposite Side. If the gap 
Separation exceeded the tolerance, leakage would have 
occurred. Appreciable tolerance variations can occur at a 
particular region of the rim of the wafer during use after the 
chuck 10 and the sleeve 41 are initially aligned. Typically, 
manual adjustment (which requires time to perform) or 
replacement of components (which also requires time to 
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perform) would be required to correct the problem. Accord 
ingly, prior art chuckS require precise tolerances at the 
wafer-sleeve interface So that when the Sleeve engages the 
wafer, Substantial gaps are not present. This precise toler 
ance is difficult to maintain over time. 

0040. The wafer chuck 10 of the present invention per 
forms the tolerance adjustment automatically. AS shown in 
FIG. 6, if there is a tolerance variation at one location, the 
base plate 11 is able to tilt to compensate for the excessive 
gap. Thus in the example, where the sleeve portion at the left 
extends slightly lower than the sleeve portion at the right, the 
wafer 30 is made to tilt to compensate for the difference. 
When the wafer 30 is placed on the chuck 10 and raised to 
meet the sleeve, the wafer edge engages the sleeve 41. The 
base plate 11 tilts to compensate for the difference in the 
engaging pressure between the edge regions. Thus, the base 
plate 11 and the wafer edge on the right tilts upward to 
engage the sleeve. 

0041 As shown in FIG. 6, the base plate 11 and the wafer 
30 are tilted in order to adjust to the tolerance variation 
between the two locations. The adjustment is performed 
automatically as the wafer 30 engages the sleeve 41. The 
Self-adjustment allows for a fairly uniform gap Separation of 
0.001 in. around the circumference of the wafer where the 
wafer Surface engages the sleeve 41. Thus, the chuck 10 is 
made compliant to engaging the Sleeve 41. Since it is 
Self-adjusting, wafer processing repeatability is improved, 
allowing for repeated processing of wafers before manual 
adjustments are required. 

0.042 Furthermore, since the central disk 12 does not tilt 
and the vacuum openings 19 retain the wafer 30 on to the 
chuck's Surface, the wafer is centered and retained on the 
chuck 10, even when it is tilted. When the wafer is disen 
gaged or if the tilt angle changes, the wafer will Still 
maintain its central position. 
0043. Once the processing is completed, the wafer needs 
to be rinsed prior to unloading from the chuck to remove any 
remaining electrolyte. The wash and rinse cycle is per 
formed with the wafer in a lowered position, disengaged 
from the sleeve 41. First the shaft assembly 20 is lowered to 
lower the wafer 30. The chuck may be rotated as part of a 
wash and rinse cycle. 
0044 As noted earlier in the Background section, wetting 
on the underside of the wafer can present problems with 
prior art chucks. During the rinsing procedure, there is a 
tendency for the liquid (typically, de-ionized water) to 
penetrate between the underSide of the wafer and the chuck 
Surface with prior art chuckS. Even if a Seal is present, the 
water penetration is likely. With prior art chucks, the chuck 
is in close proximity to the edge of the wafer, So that the 
liquid can easily enter the region between the underside of 
the wafer and the Surface of the chuck. Also, the presence of 
Vacuum on the chuck Surface also attracts the liquid. The 
Vacuum, not only attracts the liquid, but also can retain the 
liquid in the vacuum opening or channel. Once liquid 
penetration occurs in the region between the underside of the 
wafer and the chuck Surface, it is difficult to remove it during 
a spin dry cycle. 

0.045. Furthermore, when the vacuum is removed, the 
liquid retaining in the vacuum opening ejects the liquid and 
wets the underside of the wafer. When the wafer is removed, 

Nov. 1, 2001 

the liquid is present on the underside of the wafer. Thus, the 
wafer can be wetted even after a drying cycle. 
0046) The chuck 10 of the preferred embodiment pre 
vents or Significantly inhibits the collecting of rinsing liquid 
from collecting on or wetting the underside of the wafer 30. 
As shown in FIG. 7, when the chuck assembly 10 is lowered 
to a disengaged position, the inner shaft 22 is lowered 
further relative to the outer shaft 21, so that the Surface of the 
base plate 11 is made to reside below the surface level of the 
central disk 12. The wafer is still held by the vacuum along 
the Surface of the central disk 12, but the underside region 
of the wafer 30 overlying the base plate 11 is exposed. Since 
the rinsing liquid is typically sprayed from above to wash 
and rinse the processing face of the wafer 30, most of the 
liquid flows off or is spun off the wafer Surface. Any liquid 
reaching the underside of the wafer (for example, by tricking 
around the edge of the wafer) is not captured in a tight or 
confined area. Any liquid reaching this underSide of the 
wafer 30 is also easily removed during a drying and/or spin 
cycle for removing the liquid from the upper Surface of the 
wafer 30. 

0047. Furthermore, since the central disk 12 having the 
Vacuum openings is at a Substantial distance from the 
wafer's edge, there is very little chance that the liquid will 
work the distance from the edge of the wafer to the central 
disk 12 and penetrate between the wafer and the disk 12. 
Additionally, the Seal 13, not only retains the vacuum in the 
disk Surface region, but also prevents or inhibits liquid 
penetration. 

0048. The lowering of the base plate 11 relative to the 
central disk 11 also allows the wafer to be loaded or 
unloaded easily. Since a gap exists between the wafer and 
the base plate 11, a wafer handling tool (Such as a pair of 
robotic fingers) can be inserted under the wafer 35 and lift 
it off of the central disk, once vacuum is turned off. Equiva 
lently, the device can also load the wafer onto the central 
disk 12 during loading procedure with the base plate 11 at 
the lowered position. Subsequently, the base plate 11 can be 
raised to Support the wafer once the loading mechanism is 
retracted. 

0049 Accordingly, the two-piece chuck of the present 
invention provides for a tight tolerance between the wafer 
and the sleeve, which tolerance can be in the order of 0.001 
in. This tight tolerance can be maintained for a large 
diameter wafer. Thus, Seal integrity of the chamber can be 
maintained around the circumference of 200 mm, 300 mm 
or greater wafers. Because of the compliant nature of the 
chuck to Self-adjust to tolerance differences, a Smaller (thin 
ner) O-ring at the bottom of the sleeve can be employed and 
in Some instances, the O-ring may not be necessary. 
0050. It is also appreciated that the free movement of the 
base plate and its flexibility as it resides on a flexure, allows 
the base plate to tilt, allowing for the wafer to tilt as well. 
Furthermore, due to the separation of the two plates 11, 12 
of the chuck 10, unwanted underside wetting of the wafer is 
prevented. 

0051. The components of the chuck 10 can be manufac 
tured from a variety of materials. In the preferred embodi 
ment, the chuck plates 11 and 12 can be made from plastic 
materials. The Sleeve is also made from plastic. It is appre 
ciated that metals, ceramic, quartz, etc. can also be used. 
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Metals, Such as StainleSS Steel or titanium, as well as others, 
can also be used. The flexure 24 can be constructed from a 
resilient material with Some flexibility, including plastics, 
rubber, composite materials, as well as others. The material 
Selected should be compatible with the processing fluid 
being utilized. 
0.052 Thus, a two-piece chuck is described. Although the 
chuck is described in reference to a Semiconductor wafer, the 
chuck can be readily used on other Substrates as well, 
including Substrates used for manufacturing flat panel dis 
playS. 

I claim: 
1. An apparatus for Supporting a Substrate residing 

thereon comprising: 
a base Support for Supporting an outer peripheral area of 

the Substrate residing thereon, Said base Support having 
a central open region; 

a central disk residing within the central open region for 
mounting onto a shaft assembly, Said central disk 
coupled to Said base Support to allow Said base Support 
to tilt relative to Said central disk and also to move 
Vertically relative to Said central disk to disengage a 
peripheral area of the Substrate from Said base Support 
while the Substrate is still residing on Said central disk. 

2. The apparatus of claim 1 wherein Said base plate has 
Support extensions acroSS the bottom of the central open 
region for coupling the base plate to an underling platform 
for raising and lowering Said base plate relative to Said 
central disk. 

3. The apparatus of claim 2 wherein the underlying 
platform is a flexure which allows said base plate to tilt 
relative to Said central disk. 

4. The apparatus of claim 1 further including a shaft 
assembly comprised of an inner Shaft and an outer Shaft, in 
which Said central disk is coupled to the Outer shaft and the 
base plate resides on the platform coupled to the inner Shaft, 
Said inner Shaft moving vertically relative to the Outer Shaft. 

5. A wafer chuck for Supporting a Semiconductor wafer 
comprising: 

a base plate for Supporting an outer peripheral area of the 
wafer residing thereon, Said base plate having a central 
open region; 

a central disk residing within the central open region for 
mounting onto a shaft assembly, Said central disk 
coupled to Said base plate to allow Said base plate to tilt 
relative to Said central disk and to move vertically 
relative to Said central disk to disengage a peripheral 
area of the wafer from said base support while the 
wafer is still residing on Said central disk. 

6. The wafer chuck of claim 5 wherein said base plate has 
Support extensions acroSS the bottom of the central open 
region for coupling the base plate to an underling platform 
for raising and lowering Said base plate relative to Said 
central disk. 

7. The wafer chuck of claim 6 wherein the support 
extensions are fingers extending to the center and joined at 
the center, and the platform is correspondingly shaped to 
Support the base plate thereon. 

8. The wafer chuck of claim 7 wherein the underlying 
platform is a flexure which allows said base plate to tilt 
relative to Said central disk. 
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9. The wafer chuck of claim 8 further including a shaft 
assembly comprised of an inner Shaft and an outer Shaft, in 
which Said central disk is coupled to the outer shaft and Said 
base plate resides on the platform coupled to the inner Shaft, 
Said inner Shaft moving vertically relative to the Outer Shaft. 

10. The wafer chuck of claim 5 further including a shaft 
assembly comprised of an inner Shaft and an outer Shaft, in 
which Said central disk is coupled to the outer shaft and Said 
base plate resides on the platform coupled to the inner Shaft, 
Said inner Shaft moving vertically relative to the Outer Shaft. 

11. A wafer processing chamber comprising: 
a sleeve for forming an enclosing vessel to retain a 

processing fluid therein; 

a wafer chuck for having a wafer resident thereon and 
when coupled to enclose a bottom opening of Said 
sleeve, the sleeve engages an outer periphery of the 
wafer in order for the wafer to form an enclosing floor 
to retain the processing fluid within the vessel; 

Said wafer chuck comprising: 
(1) a base plate for Supporting an outer peripheral area of 

the wafer residing thereon, Said base plate having a 
central open region; 

(2) a central disk residing within the central open region 
for mounting onto a shaft assembly, Said central disk 
coupled to Said base plate to allow Said base plate to tilt 
relative to Said central disk, when engaging Said sleeve 
to provide a compliant engagement of the wafer to the 
sleeve, and Said base plate being moved vertically 
relative to Said central disk to disengage a peripheral 
area of the wafer from said base support while the 
wafer is still residing on Said central disk. 

12. The wafer processing chamber of claim 11 wherein 
Said base plate has Support extensions acroSS the bottom of 
the central open region for coupling the base plate to an 
underling platform for raising and lowering Said base plate 
relative to Said central disk. 

13. The wafer processing chamber of claim 12 wherein 
the Support extensions are fingers extending to the center 
and joined at the center, and the platform is correspondingly 
shaped to Support the base plate thereon. 

14. The wafer processing chamber of claim 13 wherein 
the underlying platform is a flexure which allows Said base 
plate to tilt relative to Said central disk. 

15. The wafer processing chamber of claim 14 further 
including a shaft assembly comprised of an inner Shaft and 
an outer shaft, in which Said central disk is coupled to the 
outer shaft and Said base plate resides on the platform 
coupled to the inner Shaft, Said inner shaft moving vertically 
relative to the outer shaft. 

16. The wafer processing chamber of claim 11 further 
including the shaft assembly comprised of an inner Shaft and 
an outer shaft, in which Said central disk is coupled to the 
outer shaft and Said base plate resides on the platform 
coupled to the inner Shaft, Said inner shaft moving vertically 
relative to the outer shaft. 

17. A method of processing a Semiconductor wafer com 
prising: 

placing a wafer atop a wafer chuck, the chuck having a 
base plate and a central disk, in which the central disk 
resides within a central open region of the base plate 
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and is rigidly coupled to a shaft assembly, but in which 
the base plate is free to tilt relative to the central disk; 

engaging the wafer to a hollow sleeve which forms an 
enclosing vessel to retain a processing fluid therein, the 
wafer forming a floor of the vessel; 

processing the wafer utilizing the processing fluid and in 
which tilting of the wafer by the base plate allows for 
a compliant engagement of the wafer and the sleeve to 
adjust for gaps present at the engagement to prevent or 
reduce leakage of the processing fluid. 

18. The method of claim 17 further comprising the 
lowering of the wafer chuck to disengage the wafer from the 
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hollow Sleeve and further lowering the base plate to expose 
the underside of the wafer. 

19. The method of claim 18 further comprising the rinsing 
of the wafer while the base plate is in the lowered position. 

20. The method of claim 18 further comprising the 
applying of vacuum only to the upper Surface of the central 
disk to retain the wafer in place, but vacuum is not applied 
over the surface of the base plate to allow the base plate to 
disengage from the underSide of the wafer during Said 
rinsing. 


